Summary: One hundredelderlypatientswith chronicorganicbrainsyndromes were assessedby standard interviews, nursing ratings and from historical information. The data were subjectedto clusteranalysisand eight clusterswere isolated.The significanceof theseclustersis discussedand otherfeaturesof the patientsreviewed. severely mentally handicapped adults which may have some possible implications for treatment and prog nosis (Reid et a!, 1978) . There seemed to be a case for applying a similar procedure to the very large group of elderly patients with a chronic brain syndrome. We chose to concentrate upon psychiatric symptom atology rather than degree of dementia to see if behavioural syndromes could be identified and related to other characteristics of the patient.
other hospitals. Most patients are diagnosed as suffering fromsenile or arteriosclerotic dementia and it is claimed that these conditions can be differen tiated on clinical grounds (Hachinski et a!,1975) , although in practice this may be difficult. A grouping within the senile dementia diagnosis is less clear although the mental disorder section of the Inter national aassification of Diseases describes senile dementia (simple type 290.0) and differentiates senile dementia depressed or paranoid type (290.2) as well as senile dementia with acute confusional state (290.4). Verwoerdt (1976) discussed a grouping of senile dementia into simple dementia, delirious dementia, depressed type, paranoid type and presbyophrenia (with confabulation). Wertheimer (1974) divided senile dementia into simple, hypochondriacal, melan cholic, manic-expansive and paranoid-hallucinatory types.
In a previous study using cluster analysis we found various behavioural syndromes in profoundly and severely mentally handicapped adults which may have some possible implications for treatment and prog nosis (Reid et a!, 1978) . There seemed to be a case for applying a similar procedure to the very large group of elderly patients with a chronic brain syndrome. We chose to concentrate upon psychiatric symptom atology rather than degree of dementia to see if behavioural syndromes could be identified and related to other characteristics of the patient.
Method
One hundred consecutive admissions, aged 60 years and over, to the geriatric psychiatry wards at Royal Dundee Liff Hospital were studied. Only patients with progressive dementing syndromes were included and information was obtained about onset, duration and course of illness. (1970) . This schedule has been validated in psychiatric populations and we have described our minor modifications elsewhere (Ballinger eta.!, 1975) . The modified scale defines and records the following manifest abnormalities: slow; sus picious; histrionic; depressed; anxious or agitated; elated; flattened; delusions, misinterpretations and thought disorder; hallucinations; intellectual im pairment; overactivity; distractibility; stereot3lpy; hostile irritability; lability; pica; self-injury. Certain items from the history sections of the clinical interview scale were also included, but purely on a historical basis, as it was not possible to rate them in most of the patients because of severe dementia. These included somatic symp toms, fatigue, impaired concentration, excessive concern with bodily functions, depressive thoughts, phobias, obsessions and compulsions and de personalization.
4. The medical and nursing records were scrutinized and a history of significant abnormalities recorded on a standard form under the same headings as the shortened Stockton and modified Goldberg Scales. 5. An overall rating for psychiatric disorder was made on the five-point scale described elsewhere (Bal linger and Reid, 1977 
Statistical analysis
The characteristics of the patients were analysed in clusters. In order to reduce the number of attributes to a manageable level the historical and observation items were combined. Certain items occurring in less than 5 per cent or more than 95 per cent of patients were eliminated; these included intellectual impairment, dressing difficulties, confusion, requiring supervision outside, â€˜¿ not helping out', not occupied in constructive activity, phobias, obsessions and compulsions and depersonalization.
Apart from symptoms and signs, variables such as age, sex and the presence of other illness, were not included in the cluster analysis but were related to the clusters resulting from the analysis. In all, 35 binary attributes were entered in a CLUSTAN programme (Release 1C; Wishart, 1975) .
A distance matrix was computed and was then analysed by Ward's method of combinatorial trans formation. An output of 10 down to 2 clusters was specified and from inspection the level of eight clusters was chosen as offering the best clinical inter pretation. The outcome of treatment and care was reviewed from the case-notes 12â€"18months after interview.
Results

Patient characteristics
The patients studied were 68 females and 32 males, and the mean age was 79 years (SD = 6.54) with a range of 63â€"92 years; 77 patients were considered on clinical grounds to be suffering from senile dementia and 23 from arteriosclerotic dementia. Overall, psychiatric disturbance was rated in terms of be haviour and psychiatric symptomatology other than intellectual impairment. Ratings were as follows :â€" 0 (3 patients), 1 (29 patients), 2 (43 patients), 3 (18 patients), and 4(7 patients).
Cluster analysis
Eight behavioural syndromes were identified by cluster analysis. In Table I are shown percentage frequencies for each binary attribute within each cluster, together with overall percentage frequency in the sample. Table II shows other features of patients included in each cluster. The limitation of the percentage frequency in formation is that, while an attribute may have a high frequency in a cluster, it may also be highly prevalent in the total sample, so that the significance of the percentage may be overestimated. It was also therefore necessary to inspect the binary frequency ratios (BFR), a BFR being defined as the percentage cluster frequency divided by the percentage frequency overall. Since the clusters described here are derived from a hierarchical analysis, it is of interest to note the way in which clusters fuse at higher hierarchical levels. This information is shown in Fig 1. The level of 8 clusters seemed to give the most useful grouping:â€" (SD = 6.97) (SD = 10.01) BFRs over 2 were: flat/incongruous, pre-occupation BFRs greater than 2 were: stereotypy, distractwith bodily function, somatic symptoms, fatigue, ibility, hoarding items, difficulties in understanding lability, sudden onset, slowness, depressive thoughts and being understood. and fluctuating course.
Cluster8â€"'Simple' 6 patients: 1 male and 5 female Age: Mean = 80.2 years (SD = 8.75) Clifton Score: Mean = 13.5 (SD = 6.66) BFRs over 2 were: hoarding items, fluctuating course, and flat/incongruous.
Other illness and impairments
Seven patients had epileptic fits and all were in different clusters. There was no clear association between the clusters and such conditions as parkin sonism (4 cases), hypothyroidism (7 cases), impaired hearing (8 cases) and impaired eyesight (14 patients).
Discussion
The fact that psychiatric in-patients were studied
indicates that the degree of disturbance was consider able since this was a criterion of admission to hos pital. There was also a tendency for the patients to be at least moderately severely demented and most had already been dementingforsome time.The poor overall prognosis of these individuals is indicated by the paucity of discharges (13) and the number of deaths (28) occurring within 12 to 18 months (Table   II) .
We examined clusters at various levels and the level of eight clusters seemed to give the most useful grouping. Brief comments about the clusters, based on data from the tables and the case-notes, follow:
Cluster 1â€"'Earlyparanoid affective' Paranoid and depressive symptoms were parti cularly prominent in this cluster, although they occurred elsewhere and it is of interest that they tended to be associated, rather than falling into separate clusters. These were also rather early cases, with relatively mild dementia, but the intensity of the symptoms makes it unlikely that these are just simple early cases of dementia. Several authors have com mented that, where dementia is associated with para noid or affective symptoms, the patients have shown evidence of abnormal personality adjustment in earlier life (Lishman, 1978) and this was a feature of some of our cases.
Cluster 5â€"'Later paranoid affective'
This large group probably contains some indi viduals who were later cases of Cluster 1 and these clusters were associated in the hierarchy (Fig 1) . However, in others the intensity of symptoms was less and they had probably not been through the equivalent of Cluster 1. The prognosis was variable, with seven deaths but also five discharges from hos pital in the follow-up period.
Cluster3â€"'Hallucinated andimpairedspeech'
Most of these patients had had visual hallucin ations and speech and communication difficulties were prominent. Ten individuals received a clinical diag nosis of cerebral arteriosclerosis, although this was often uncertain. Severe visual hallucinations can sometimes precipitate hospital admission and can lead to impulsive and irrational behaviour, such as rushing into the road, which can be very difficult to contain in the community. After admission to hos pital these hallucinations had often, but not always, subsided substantially and were usually not prominent in grossly demented individuals. These patients were relatively severely demented and 40 per cent had died at the time of follow-up.
Cluster 7â€"'Fluctuant and labile'
This small group was characterized by a fluctuant course, sudden onset and lability. The patients in cluded a majority of men and four were diagnosed as suffering from cerebral arteriosclerosis. In contrast to Cluster 3, hallucinations and speech disturbance were not prominent.
Cluster 6â€"'Distractable/communication disorder'
This mainly female group bore some relationship to Clusters 3 and 7 and had considerable communication disorders, but distractibility was a virtually universal symptom. There was an almost complete absence of reports of mood disturbance and almost all patients were diagnosed as suffering from senile dementia.
Cluster4â€"'Histrionicdepressives'
This cluster contained many patients in whom â€˜¿ histrionicand attention-seeking behaviour' was prominent, sometimes in association with mood disturbance. All patients had a steadycourseand there was a total absence of hallucinations. These patients are probably admitted to a psychiatric hos pital because their behaviour patterns are particularly intractable and disruptive. Several were referred from residential homes, where they had been placed because of their lack of gross intellectual impairment, but had been proved to be impossible to manage. These symptoms often improve somewhat after a spell in a psychiatric hospital, with the lack of reinforcement of disturbed behaviour by psychiatric nurses. These behaviour patterns often do notrespond well todrugs, although a behaviour therapy approach has not been fully evaluated.
Cluster2â€"'Simple disturbed'
Cluster 2 showed few distinguishing features apart from universal recordings of behaviour disturbance including irritability. The complete absence ofreports
